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1 Find dex
2x-=17)

2 The angle 6 is such that 0° < 6 < 90°.

(i) Given that 0 satisfies the equation 6 sin 26 = 5 cos 0, find the exact value of sin 6.

(ii) Given instead that 6 satisfies the equation 8 cos 6 cosec? 6 = 3, find the exact value of cos 6.

20
60

3 (i) Find, in simplified form, the exact value of J — dx.

X

10

20
60
(i) Use Simpson’s rule with two strips to find an approximation to J ~ dx.

10

(iii) Use your answers to parts (i) and (ii) to show that In2 =~ %.

The function f is defined for all real values of x by
f(x) =2-Vx+1.
The diagram shows the graph of y = f(x).

(i) Evaluate ff(-126).
(i) Find the set of values of x for which f(x) = |f(x)].
(iii) Find an expression for £ ! (x).

(iv) State how the graphs of y = f(x) and y = f~!(x) are related geometrically.
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5  The equation of a curve is y = (x* + 1)3.

@)

(i)

d
Find an expression for ay and hence show that the only stationary point on the curve is the point
for which x = 0. [4]

d2 d2
Find an expression for —{ and hence find the value of £y at the stationary point. [5]
dx dx?

6 Given that

In4 .
J (ke™ + (k—2)e™") dx = 185,
0

find the value of the constant k. [71

7 (a)

(b)

(i)

(iii)
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Leaking oil is forming a circular patch on the surface of the sea. The area of the patch is
increasing at a rate of 250 square metres per hour. Find the rate at which the radius of the patch
is increasing at the instant when the area of the patch is 1900 square metres. Give your answer
correct to 2 significant figures. [4]

The mass of a substance is decreasing exponentially. Its mass now is 150 grams and its mass,
m grams, at a time ¢ years from now is given by

m = 150e7,

where k is a positive constant. Find, in terms of &, the number of years from now at which the
mass will be decreasing at a rate of 3 grams per year. [3]

The curve y = v/x can be transformed to the curve y = v2x + 3 by means of a stretch parallel to
the y-axis followed by a translation. State the scale factor of the stretch and give details of the
translation. [3]

It is given that NV is a positive integer. By sketching on a single diagram the graphs of y = v2x + 3

and y = —, show that the equation
X

2x+3 =

L=

has exactly one real root. [3]
A sequence x,, X,, X5, ... has the property that
X, =N(2x,+3)7"

For certain values of x, and NV, it is given that the sequence converges to the root of the equation

N
V2x+3 = -
P

(a) Find the value of the integer NV for which the sequence converges to the value 1.9037 (correct
to 4 decimal places). [2]

(b) Find the value of the integer N for which, correct to 4 decimal places, x; = 2.6022 and
x, =2.6282. [3]

[Question 9 is printed overleaf.]
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4

9  The value of tan 10° is denoted by p. Find, in terms of p, the value of
(i) tan55°, [3]
(i) tan5°, [4]

(iii) tan 6, where 0 satisfies the equation 3 sin(0 + 10°) = 7 cos(6 — 10°). [5]
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1 Obtain integral of form k(2x—7)"' M1 any constant &
Obtain correct —5(2x—7)"" Al  orequiv
Include ... +¢ B1 3 at least once; following any integral
2 (i) Use sin26=2sinfcosd B1
Attempt value of siné from ksinf@cos& =5cosd M1 any constant k; or equiv
Obtain > Al 3 or exact equiv; ignore subsequent
work
(i) Use cosecd=— ’ or cosec’d =1+cot” @ Bl  orequiv
sin
Attempt to produce equation involving cos8 only M1 using sin? @ =*l+cos’ @ or equiv
Obtain 3cos® @+8cosf-3=0 Al orequiv
Attempt solution of 3-term quadratic equation M1 using formula or factorisation or
equiv
Obtain 1 as only final value of cos® Al 5 or exact equiv; ignore subsequent
work
3 (i) Obtain or clearly imply 601n x B1
Obtain (60In20—601n10 and hence) 601n2 B1 2 with no error seen
(if) Attempt calculation of form k(y, +4y, +,) M1 any constant k; using y-value attempts
Identify kas 3 Al
Obtain 3(6+4x4+3) and hence 123 or 41.7 Al 3 orequiv
(iii) Equate answers to parts (i) and (ii) M1 provided In2involved
Obtain 60In2 =13 and hence 2 Al 2 AG; necessary detail required
including clear use of an exact value
from (ii)
4 (i) Attempt correct process for composition M1 numerical or algebraic
Obtain (7 and hence) 0 Al 2
(ii) Attempt to find x-intercept Ml
Obtain x<7 Al 2 or equiv; condone use of <
(iii) Attempt correct process for finding inverse Ml
Obtain £(2—y)’ -1 or +(2-x)’ -1 Al

(iv)

Obtain correct (2—x)° —1

Refer to reflection in y =x

B1 1 orclear equiv

E
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5 (i) Obtain derivative of form kx(x* +1)’ Ml
Obtain 16x(x* +1)’ Al
Equate first derivative to 0 and confirm x=0 or

any constant £

or equiv

AG; allow for deriv of form kx(x* +1)’
Al 4 or equiv

substitute x =0 and verify first derivative zero Ml

Refer, in some way, to x*+1=0having no root

(if) Attempt use of product rule
Obtain 16(x* +1)" + ...

*M1 obtaining ... + ... form
AIN  follow their kx(x* +1)

Obtain ... + 224x*(x* +1)° A1V follow their kx(x*+1)"; or
unsimplified equiv

Substitute 0 in attempt at second derivative M1 dep *M

Obtain 16 A1l 5 from second derivative which is
correct at some point

6 Integrate e** to obtain 1’ or ¢ to obtain 2¢ " Bl  or both

Obtain indefinite integral of form me** +m2e_%x M1 any constants m, and m,

Obtain correct Lke™ —2(k —2)e Al  orequiv

Obtain ¢*™* =64 or e 2™ =1 Bl  orboth

Apply limits and equate to 185 M1 including substitution of lower limit

Obtain &k —(k—2)—+k+2(k-2)=185 Al  orequiv

Obtain Al 7 or equiv

7

7 (a) Either: State or imply either ;ﬂ: 27r or % =250 Bl orboth
t

r
Attempt manipulation of derivatives

to find ﬂ
dt

Obtain correct 250

M1  using multiplication / division

Al  orequiv

2xr
Obtain 1.6 A1l 4 or equiv; allow greater accuracy
Or Attempt to express 7 in terms of ¢ M1 using A4=250¢
Obtain r = 2500 Al  orequiv
b4

Differentiate * to produce %kf%
Substitute ¢ =7.6 to obtain 1.6

10

M1 any constant &

Al (4) allow greater accuracy
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dm —kt
(b) State o —150ke Bl
Equate to (+)3 and attempt value for ¢ M1 using valid process; condone sign
confusion
Obtain —lln(L) or lln(50k) or In30+Ink A1l 3 or equiv but with correct treatment of
k 50k k k
signs
8 (i) State scale factor is /2 Bl allow 1.4
State translation is in negative x-direction ... B1  orclear equiv
... by 2 units Bl 3
(if) Draw (more or less) correct sketch of y =+/2x+3 B1  ‘starting’ at point on negative x-axis
Draw (more or less) correct sketch of y = % B1  showing both branches
X
Indicate one point of intersection B1 3 with both sketches correct
[SC: if neither sketch complete or correct but diagram correct for both in first quadrant B1]
(iii) (a) Substitute 1.9037 into x = NT 2x+ 3)_é M1 orinto equation v/2x+3 = £3 ; OF equiv
X
Obtain 18 or value rounding to 18 Al 2 with no error seen
(b) State or imply 2.6282 = N¥(2x2.6022+3) ® Bl
Attempt solution for N M1 using correct process
Obtain 52 A1l 3 concluding with integer value
9 (i) Identify tan55°as tan(45°+10°) B1  orequiv
Use correct angle sum formula for tan(A4 + B) M1  orequiv
Obtain 1+_p Al 3 with tan45° replaced by 1
-p
(if) Either: Attempt use of identity for tan24 *M1 linking 10° and 5°

Obtain p =

1-¢

Attempt solution for ¢ of quadratic equation

. —lq1+p?
Obtam—p

p

Or (1): Attempt expansion of tan(60°—55°)
_+p
I-p
1+/3 i
Attempt simplification to remove
denominators

Obtain

V3(1-p)-(1+p)

Obtain
I-p +x/§(1 +p)

11

Al
M1 dep *M

Al 4 or equiv; and no second expression

*M1

AIN  follow their answer from (i)

M1 dep *M
Al (4) or equiv
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Or (2): State or imply tan15°=2—+/3 Bl
Attempt expansion of tan(15°—10°) M1  with exact attempt for tan15°
Obtain 2=¥3=P_ A2 (4)
1+ p(2-+3)
Or (3): State or imply tan15°= % B1  orexact equiv
Attempt expansion of tan(15°—-10°) M1  with exact attempt for tan15°
Obtain m A2 (4) or equiv
+1+ p\/g -p
Or (4): Attempt expansion of tan(10°—5°) *M1
Obtain r=-2—" Al

1+ pt
Attempt solution for ¢ of quadratic equation M1 dep *M
_ , 2
Obtain 2'"2& Al (4 or equiv; and no second
p

expression

(iii) Attempt expansion of both sides M1
Obtain 3sinfcos10°+3cosfsinl0° =

7cos@cos10°+ 7sinfsinl0° Al  orequiv

Attempt division throughout by cos&cos10° M1 orby cos@ (or cos10°) only
Obtain 3t+3p=7+7pt Al  orequiv
Obtain 3p=7 Al 5 or equiv

Tp-3

12



